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SPECIFICATIONS 

1. Title of Invention 

Sealed Alkaline Manganese Secondary Battery Cell 

2. Scope of Claims 

A sealed alkaline manganese secondary battery cell wherein manganese dioxide 
is the active material for the positive electrode, zinc is the active material for the 
negative electrode, and an alkaline aqueous solution is the electrolyte; and wherein zinc 
oxide is mixed in the zinc of the active material for the negative electrode, and the 
mixture volume thereof is within the range of 10 to 100 parts by weight to the 100 parts 
by weight of zinc. 

3 . Detailed Description of Invention 
Field of Industrial Use 

The present invention is related to a sealed alkaline manganese secondary 
battery cell. 



Prior Art 

Currently, sealed alkaline manganese battery cells are being tested for use as 
secondary battery cells. In the past, these types of sealed secondary batteries suffered 
from moisture decomposition when charged over a long period at a constant voltage, or 
more specifically when undergoing so-called durability testing. Oxygen gas from the 
positive electrode would cause hydrogen gas to be generated by the negative electrode. 

Issue Addressed By Invention 

The generation of these gases causes the battery to expand, in serious cases 
causing the battery to split open. As such sealed alkaline manganese battery cells have 
not been widely used as secondary batteries. 

The present invention suppresses the generation of hydrogen gases, which 
account for nearly 70% of the gases generated in the battery, and as such inhibits the 
expansion of the battery to provide a sealed alkaline manganese secondary battery cell 
with strong pressure resistant properties. 

Measure Taken To Address Issue 

In order to address the issues stated above, the present invention mixes zinc 
oxide in the zinc of the active material for the negative electrode, at a mixture volume 
within the range of 10 to 100 parts by weight to the 100 parts by weight of zinc. 

Effect 

The mixing in of the zinc oxide to the zinc active material of the negative 
electrode within the aforementioned range prevents the generation hydrogen gases 
during over-charging, and provides a sealed alkaline manganese secondary battery cell 
with strong pressure resistant properties. 

We will explain an example embodiment of the present invention using the 
drawing contained hereunder. 

The drawing illustrates a cross sectional view of a button shaped sealed alkaline 
manganese secondary battery cell under the present invention. This example 
embodiment employed a battery with a diameter of 1 1 .6 mm and a height of 3.0 mm. 

In the drawing 1 represents the positive electrode case, 2 represents the positive 
electrode, 3 represents the positive electrode ring, 4 represents the separator, 5 
represents the material permeated with electrolyte, 6 represents the seal ring, and 7 
represents the negative electrode of the present invention. The active material of the 
negative electrode is a mixture of zinc and zinc oxide. In addition, 8 represents the seal 
plate contained inside the negative electrode. 

Hereunder we shall discuss the results of comparison tests conducted on the 
battery cell of the present invention and prior art battery cells. The tests were conducted 
on a negative electrode containing the volume of zinc oxide set forth in Table 1. 

Table 1 



Battery Cell 


A 


B 


C 


D 


E 


Parts By Weight Of Zinc Oxide To 100 
Parts By Weight Zinc 


0 


5 


10 


100 


120 



Here battery cell A is the prior art battery cell. We conducted durability tests 
using battery cells A through E, and the volume of battery expansion is represented in 
units of mm in Table 2. 



Table 2 



Test Conditions 


1.90 V, 25 °C Pressure Proof Test 


1.75 V, 25 °C Durability Proof Test 


Battery Cell 

Test Time 


A 


B 


C 


D 


E 


A 


B 


C 


D 


E 


500 hours 


+ 0.05 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1000 hours 


+ 0.15 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1500 hours 


+ 0.20 


+0.03 


0 


0 


0 


0 


0 


0 


0 


0 


2000 hours 


+ 0.25 


+0.07 


0 


0 


0 


+ 0.03 


0 


0 


0 


0 


2500 hours 


+ 0.40 


+0.13 


+0.02 


0 


0 


+ 0.05 


0 


0 


0 


0 



As clearly shown in Table 2, the expansion suffered by a battery cell is 
dependant on the voltage applied thereto, but in general the standard required in the 
pressure resistance tests conducted on these types secondary batteries is 2000 hours at 
1.75 to 1.90 V. In light of this, battery cell A of prior art, and battery cell B which 
contained 5 parts by weight zinc oxide to 100 parts by weight zinc, both suffered from 
expansion in fewer than 2000 hours. An examination of these battery cells showed that 
battery cell A produced oxygen gas to hydrogen gas at a ratio of 1 : 2, while battery cell 
B significantly lowered the production of oxygen gas to hydrogen gas to a ratio of 1 : 1. 
The reason expansion was not observed in battery cells C, D and E during the first 2000 
hours of pressure resistance testing is thought to be non-generation of hydrogen gases. 
This is thought to be caused by the consumption of the voltage flowing in the battery 
cell in the reaction of the zinc oxide and zinc in the negative electrode, before it can 
cause moisture decomposition. In addition, battery cell E suffered no expansion 
whatsoever. Nevertheless, the large amount of zinc oxide reduced the capacity of the 
battery to below the desired level of one half the electrical capacity of the primary 
battery. As such, based on the inhibition of hydrogen gas generation and the 
maintenance of electrical capacity, the volume of zinc oxide added to 100 parts by 
weight of zinc is best within a range of 10 to 100 parts by weight. 

Result of Invention 

As clarified by the results contained above, one may produce a highly pressure 
resistant alkaline manganese secondary battery cell by mixing zinc oxide into the zinc 
of the active material of the negative electrode, at a volume of of 10 to 100 parts by 
weight zinc oxide to 100 parts by weight of zinc. 

4. Brief Description of Drawing 

The Drawing illustrates a cross sectional view of a button shaped sealed alkaline 
manganese secondary battery cell under the present invention. 

1 Positive Electrode Case, 2 Positive Electrode, 3 Positive 

Electrode Ring, 4 Separator, 5 Permeated Material, 6 Seal Ring, 7 . . . 

... Negative Electrode, 8 Seal Plate. 

Name of Representative: Toshio Nakao, Patent Attorney, and 1 other 

Drawing 

1 ... Positive Electrode Case 

2 . . . Positive Electrode 

3 ... Positive Electrode Ring 

4 . . . Separator 

5 . . . Permeated Material 



6 ... Seal Ring 

7 ... Negative Electrode 

8 ... Seal Plate 
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